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(57) Abstract: Fluorescent compounds usable in determining a 
DNA sequence, assaying a physiologically active substance by the 
fluorescent immunoassay method, etc. Compounds represented by 
general formula (1) or salts thereof (wherein V to V?5 i,represcnt 
each hydrogen, halogeno, alkyl, alkenyl, a group selected from 
a group consisting of groups capable of forming a covalent bond 
together with a substance to be labeled, etc., or V and may 
be bonded to each other to form a saturated or unsaturated ring; R* 
represents hydrogen or a group selected from a group consisting 
of alkyl, aryl and heterocyclic groups; R' and R* represent each 
alkyl, or R^ and R'' may be bonded to each other to form a ring; Q 
represents atoms which are necessary in forming a methine chromophorc; and m and n represent each 0 or 1 , provided that m+n is I . 
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7^m\^xf?-D7^\imm^xmmLx^E.m^^mz:^tj:\^:it',i4)myi^^m^§i 

xi^^zttj^i^ifimf^fi^o 
m^mmM.mtvx-^<ifi^^^nx\^^^7)\^:tU'\z-( >^ v^:t>>T;f;-h 

(FITCK D-^^>>f V^;^^-i'r4^-h{iii5V^M)tefl^W?&W■r«>4)0©^^^ 
iR)te^t!&;bs^<s tfciilfeSt;^^)tigf;l*s500 im-600 nmTfeSfe«)> mti^y 

2-191674-^41^^. |Bl5-287209-^4^$a. |115-287266^i&^. MS-mm^^m. 119 
-127115-^4;i^gx IsI7-145148^t&^. P6-222059^4^^{cia«^ tlfe >fe^. 
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Journal of Fluorescence, 5, 231^— (1995^) ^zt^A1^lii:^tlit^V]/\fy—)l 

V ^ ^ (D ffe® L T ^BH^g1^^870 , 753-^ B^JlOl* {3 gate© T-»f 
-358143-t^^$Bx I^I3-135553^4i$Bx l5ll-280750-t4^^s g>JiNm^4^lgEP341958 
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t;1/'^-;i/S> r'J-;bSs ^^um^. 

tKodri/S^ -hP«. *;i/4^4ri';i/S^ •r)lzi^i/&. T^}-)l>ir^i/&. 
i^^})V^^i^&. ^y'TPM^^i^S. Tiy)l7t-^t/&, *;i//N-^-r ;V:r=^'>Sx 

hSx r;i/de;u^:tS, TU-;u^:tS^ 'N7^D^^;tS^ xjiyye-fjm. 

X^M ^TT^rifi. V'> V\ V\ V\ St;fV«*s|qI(^{czK^/i^i;Aj:sc:i;{i;(5:<, 
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-flSit (II) 



(^4'> v\ v\ v\ v\ v\ v". v\ V. st;fv"'(i^ti^n^i{C7K^ii?. 
Xtt^ND^yji^, :p;i/=5r;i/a> T;i/>:r-;i/Ss tji^-jvm, tv-ji^. ^ 

7V-M^i/m. ^y'umy^^t/&. T'yM^^>m. tiJl 

^;i/*7*h«. 7)\^^)]/^irm, T^)~)\^^itm. ^T^um^^^s 7s 

«:^c:i:(i35:<. V'i:V^ V^i:V\ v*i:V^ V«^V\ V^i:V\ V^V^Ii^n-eti^ttA 
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T- ^ ^ n s ^b^i^ A^ii^ ^ ti s o 



=^2/ax - ho*, *;i/:J?=3pi/;i/a, T)in^i/ms TV-M^i^^. 5/U;i/ 
T'j-^u^^tSx ^xD^5=-;rS> x;i'7T^^';i/*, 
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-JISjC (IV) 



ft, nhPS> :^;u^^i/;i/Ss 
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^mitn^&x$)^-mMu)y.miv)xm^n^it^^ ; 
Rv^^T'umAifi^tt^mti^^mtin^&x^^^t^^ 

tz^y't3m&. ^li:^)in-^&^L<i±^(Dikifim^\^tzT)l^~)l&X$>^-'f!SL 
S(III)X{±(IV)T^$n-S'fb^ti ; 

m^\.ni>j^m^m.mmxw^^titzr)i^)vmMt7')-)imx^^-^^{\ 
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-JjftiC ( V ) 




^ii^^ X(±^>p^>ii?> r;i/dr::i;i'«> 
B# {ztK^I^^ h 3& S c: h {i J& v> ) 

-flSi^ (VI) 




7)\^^-)l&. T)l^=.)V&. ^"rum^s i^T>^&. tKO 

:^ri/a, -hPS, T)lZl^i/ms TV-M^i/m. 
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^7^pJi5=-:tS> T=^-()i&. 

THB-«S^(VII) : 
-ISit (VII) 



::ihoS, T^j-M^i^^s 
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)l^)V^t&. T^)-)l^^7t^. ^y'um'^^^. X;i/7 7'^-r;i/S> TJl^)l 

^mitmm (ctle>©»tig^^l«^wb■cv^T^)<tl^) ^^^L ;R='si>*R*{ig 

{b-r^fci?)0m>t3g^^J ; ±IBm)ti^^^J®Sijg(Dfeto©±IB{b^ti®{£ffl**tl 
ru\i)v^^ t-::/^;i/a> n-:t^^;i/»s x-r3i/;i/S. 2-xf-;u^:^F>> 
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<it^^my}\^^)iMt(Dm^'^t>ii-c;b^y)v^)vm;\^i/^ti [i, 2, 2] 

^7-^>-2--f;i/S. Ifi/^P [2, 2, 2] :t^^>-3-^;i/S35:^^©j^ 
T;i/:3r;u^^^^-r^gms (^?'Jx.{ir;^:^;^^:tgi&i:') 0T;u:^;i/g|J^*)[il 

2-i/Tyx^;u«;i^$:^|f5ClJ:5!)JT-^So *B^i^#t::}3V^T Apy>Jii 

7>>^ll^s MmJ^^. Xtta -^^i^^ov^-rn 

-«s^(I){3i^v^-c^ v\ v\ v\ Rm^t\^x\t. 7Kmi^^x(*Apy>ii 
r;i/>r-;u*. 7)\^^=.}\/^s ^xpSS> J/t 

tKP:Jr^*. -hag, T;i/D:^ri>Ss 
'ym. ^xP^^r^^Pi^Ss *;i'A*^^;i/;^-:^r 

;i/:*7rhSx 7';i/=3p;i/f-:tS> yu-;i/^:ts> ^T^P^^'^tSs 

T'j-;u:^;i/^-;i/a^ r 'J-;i/:t^i/:5b;i/^r:;i/S, T^m^ir 

11 



wo 01/21624 



PCT/JPOO/06401 



py>ii^ mx.it. ^mm^. mm^f". s^mm^rj:}^) . t)i^)i& (± 

m^'^t>'^(DT)i^-)v&^m^^^tii^i:^s mx.it. i^-)]^^. zu^i/S^ 

1 -^;i/S^(:^*®J^mi5(3*»?> 3 0©i>^PT;U'5r-;i/S ; ti/^D [2, 2, 
1] -\7-h-2-x>- 1 --r;^S^ tri-^o [2, 2, 2] h-2-J:> 

m-X;i/J^-;UT^y 7x-;i/x^-;i/||:feir) , (»^U< 

-hu;^S^ in-^DD7x-;K o-'\^-t>-7=^>'-r;i/T^ y 7 

x-;us^ir) , 

i^J^{ix 2-7U;i/». 2--?-xn;i/«, 2-i;iMs;-;i/*. 2-'^>y^7' 
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Xy'TD^ ^ Jl:t^S/&. 

J^^^ 1 A* ^ 3 0 ^ 6 ^ 3 o 
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"7^X3^ )lTiy^, ^y^H }]/7KJ^. 3, 4, S-hU-n 

2, 3, 5- h U^DP7xx;u;^;i/:lNx;u7^ya^ p-7< 
f-;i/7xr.;i/:^;i/>}x-;i/y ^ y'S^cir) , 

7<;i/*rh«. "7';udp;i/^7i-s ($f*u<{i> ^iRIIti 3 o®SJifeX(iliftg 
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p< h^i/7x-;b^rt^J:') . ^7-um^:t& (^^?SL<{i^ j^M2A^^3 

<{ix jK^^Od^^ 3 ooSj!^3ili^S^0;^;U7 7'^^;i/as fi^iJ^lis N-x 
^;i/:^;i/7T^^;i/a. N-(3- Kx^/;^:^-=^^>7"Db:;^);^;^7r^'1';^*^ 
N, N-i^^^;i/;^;i/7 7^'f N-T-b^;u;^;u7 7'^'i';i/S> N-'^^ 
^/^;i/X;U7T^>f;i/^x N- (N' -7xx;i/:<3;i/n-^^;i/) ;^;i/7 
a^^') > 7';i/Je;i/:^;i/7'f:::;i/ax{ir u-;b;^;u7^^;uS (iff^u<{is 
j^^i(i*»^3 0cDSJSiX{i»SJ«iOT>/u:5r;i/;^;i/7^-;i/as. j^^f&Gjfp^ 
3 ocDsmx{iiiimo7'>;-;u;^;i/7'f rL;i/S, ;<f-;i/x;i/7^-;i/ 
a^ xf-;i/X;i/7 -f x;bS^ 7xx;i/;^;i/7'fx;us^ p -^^;i/7 xx;i/::^;i/ 
7'f x;i/S^h') . 

7xx;b;^;i/:^x;i/Sx p-^^;b7xx;i/;^;u;^-;i/a^i:*) x (ftf 

p-n-:t^^;p:t=^S/7xx;i/:^3;i/;ifx;i/SJ5:i^) X T^)-)\/i^^^yfi)\/ 

;i/7t^-;ya> f?ij^(ix 7 x7 :3rS>*;i/4-Cx;uS, o -^pd7 xy :^i^*;i/4^x 
m-x hn7x7:^i/:*;v4^x;i'SN p - 1 -7'^;i/7 xy :?rS/:ta;i/4^x 
;i/a55:ir) . 7';i/Ddpi/*;u;i<x;i/S (^?tL<lix J^^Sfe 2 *^ 3 0 ©HiftX 

;U:K-;i/S, t -7'h:iri^*;i/7t?x;uS, n-;^-^? ^xi^;i/:t^S/*;i/^x;i/S 
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N, N-i^-n-:^-^^;^?b;^>'^•^>1';^S^ N- 
^iiVN^ig^^ 0fiJx.{i> ^^jp^s ^^ii^s SISMJi^, ^It^mm'f-rjii^^M 

i>TittBj bfcgms*^ 1 x(i 2 mi:i±w^Lxux ^x<. 2 m)i±©gms*^ 

6cDT;U=^;1/»> j^^i&2^V>L3 0©7';i/>5r-;i,^, j^^lSt2J'd:VM^3 OCDT 
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(DTJl^}l^:^m. JK^I&6A»e.3 OcDT'J-;b^;tS> J^^IS 2 e> 3 0 OS 

v. V^. V. V\ tv^©{i> >'\P^>/i^. J^^IK 1 >5: 

VN t 6 J^^IJl 2 ^CV^ 1 3 0 (DT)l^-)Vm. J^I^^6^V^ t 2 0 O 

0 -)l^:t&.^m$k 2 ^ 3 0 ©Sm^ U < fiMg^O'NT^ DJi^;t*. 

-Jfe^(I){Ii^V^T^ R'i:LTlis 0iJx.{i7jc«^x iK^J^^i&>!)U ^J:V^ L 2 0 

(;dt;1/=Jp;i/S x^;i/S, 7•Dt;^S^ s^^d^ 

s±0ffit©^^g{cttlx^i2m:JL±^Dg^s*s?^^^LT^^•t^)J;l^o ®ms© 
v>yti3^>. i^mm<^. u'^y^smm. ^r^Vs l/^5^>. Ttfi^>. 
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mmr'^^iymm. dmy^^^>h. Mky^^?i^>h. mmmy^if^> 
Mmmm. Mmmm^^. n^^r^yr^ n>p=r^)Tmt^ 

^ o 

It. i^T=.>'&ms ^Ui/T=.>^M. D^^>T=,>-^m. 3^^p<PS/T->fe 

^ . y^_-;j'_(F. M. Harmer)^ ^^^fu'^^i ^ ^) ^ - -^y ntfyX-'i/T—y 
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X • T> K • 'J U'Tt^-T h* • ii>>'^'!7>X(Heterocyclic Compounds-Cyanin 
e Dyes and Related Coipounds)j > a > • 'i'-l' 'J — • T> h* • it>X(John 
Wiley and Sons)tt--a-3-^x D>K>, 1964^fiJs 7=- • xA • X^- 
•^-(D.M.Sturmer)! r/ST^Di^^ ^»J';;^-n>;^'i7>X-X'<.i/-\';i/- hl^*y 
^ X • > • ^-t" D-y-^ ^ U »y ^ • -ir ^ X h "J —(Heterocyclic Compounds-Spec 
ial Topics in Heterocyclic Chemistry)j x |gl8#^ ^14gi5^ 4 8 2*»^ 5 1 
5Mn > • "i^^f U — • r> H • ■9->X(John Wiley and Sons)4±--a— 3 
P>K>. 1977^W^{CHB«$tlTV>?)o 

Q,m^mmmm2mm2m(Dai). (xiik auDizm^nxi^^HiOifim^L 

V\ V\ V\ V\ \\ V\ V\ V^ St>*V"'(i-^^( I ) 

L5CD7';U=^r;^S (^?'J^{i^ ■h)\,ifs^^y:x.=f-)\,mt^Z) . 

g^X(i^ftgm©J^mi^^lfe 6 :^d:V^ t 3 0 L < (ii^llJ^^lfc 6 L 2 0 . 
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it. ^h^i-»^ :nhJri^S'fen > J^^i^^iSi 0 L 2 0 > $ftL<{ijK^ 

LTif * L < ti 1 X{± 2T-*» t)s-aS^(V)T-^N tfe«ittcmt-^P= 1 

7NO>y>|l^:t> («?iJx.l^s y^ym^:t>. Mm^:^>. Mm^^>s Bt> 

^U>^-f;t>^ TO'f:t>x yV7Mu^^y:x.)i^.ym^:!i-yf;ii^t^mf 
^tl^o ^tz. Mit7m^:ty'C'b^\^^o n^:tytLX^^L<ltTy'^-^ 
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-)I9!^(III){::*5V^T^ V^^ V\ R\ R\ SU^QIi-lK^d)®*)® i:^ 
fl^fltnm-^ib^o -fe^(IV){C:feV^T^ V^ V\ V\ V\ V»s R'> R^ l\ 
l\ l\ B.\ L'> l\ l\ M. p. ;5^t>*q{i:^n^n-^^(II)®*)(^ilPI^T*$>So 
-^it(VI){CiJV^T. v. V\ V\ R'. K\ R\ M. JRMi^n^tL-^^dD© 
*)OJ:lRli6T-^So -)^^(VII)l3i3^^T. v. V^. V^*. ILK RmHt^Mfl-f^ 

S^ r;^=s^;^^:ta^ T'J~;^5^:tS{i^(I)m'J5:Jf{c■ol^Ta5^H^bJtSi:^n 

x\mmmmt\.xw^t^m^^$>^o mt^xit. mti^. mm 

si^^^s u >ig^^ch'cDMJM. ^^>7.)in-^>miUs p-V)i:i->:^jin-^> 

ttz. :^mmit^mi±7km^y.tiimmmmtLx^^r^m^ifi$>^ti^. cin 
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1-3 



1-4 



1-6 




No. V rJ ^ M_ 

I-l = ^)~S0; -CH3 — (CH2)5-CX)OH K* 

1-2 — — (CH2)5-CCXDH 2K 



N| 2Na* 



■^-^^SO; — (CH2)3-S03 _(CH2)5-COO- ^ 

° O 

-S— ^^^SOa" — (CH2)3-SQ3 ^CONH-(CH2)5-Nf^ 2Li* 

SO3- ° 
1-5 = Q-SC33" ^0 — (CH2)5-NCS 2K 



-S-<^-S03~ — ^^^SC^ — (CH2)5-CONH-<s^N 2K 

CI 



1,7 = Q-S03' H -(CH2)5-COOH Na^ 



1-8 — ^^^sOa" -CHa — (CH2)i,-C00H K* 



1-9 = ^^y-SOa -CHa — (CH2)5-CONH-(CH2)2COOH K* 



1.10 = ^^^303" -CH3 — (CH2)5-N^N-{CH2)5COOH K* 
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1-31 



— CFa 



-CH3 



— (CH2)5-COO" 



1-32 



-CN 



SO, 



•(CH2)5-COOH 



1-33 



1-34 



—OH 



—NO, 



— (CH2)3-S03 —(0)2)5-000 



O 



o 
o 



(CH2)3-S03 _ (CH2)5-COO-"N 



h - 



o 



1-35 



— COOH 



— (CH2)3-S03 — (CH2)5-NCS 



1-36 



1-37 



-OCH3 -CH2CONI 



O3S 



.01 



SO, 



N=< 

(CH2)5-CONH-<s N K 
SO, CI 



■(Chys-COOH 



I 

1-38 — OSi— 



-CH, 



■~(CH2)5-COO 



1-39 



N=\ 



OH 



-CH, 



-(CH2)5-CONH-<\ N 1 
OH 



— OCOCH3 



-CH, 



/ — ^ 

■(CH2)5-N N-(CH2)5COO 
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1-50 




No. V M 



141 — OCONH2 -CHa — (CH2)5-COO 



W2 -OCOOCH3 — {CH2)3-SO; — (CHds-COOH 



1-46 — NHCONH2 



^^^^^^^^^^3 — (CH2)5-COOH 



1-47 — NHCOOCH3 -CH3 — (CH2)5-COO 



M8 — NHSO2NH2 -CH3 — (CH2)5-COO 



2Na 



143 -OCOO-^^^^SO; — (CH2)3-SO; — (CH2)5-NCS 



M4 -N(CH3>2 _(CH2)3-S03" -(CH2)s-NCS 



- + 

1-45 --NHC0(CH2)C00H — (CH2)3-SQ3 (CH2)3-S03 K 



O3S 

149 — NHSO2CH3 — CHjCONH-^^ — (CH2)5-NCS K 

SOb 



+ 



CI 



29 



wo 01/21624 PCT/JPOO/06401 

\ , M / 

No. V rJ ^ M_ 

1-51 "^"^ — (CH2)5-COO' — 

1-52 -SOaNHz ^fpH^hSO; — (CH2)5-CCX)H — 

1-53 -SOCH3 ~(CH2)3-S03" — (CH2)5-CXX)H — 

1-54 — SOaCHa — (CH2)3-S03 — (CH2)5-COOH — 

1-55 — COCH3 -CH3 — (CH2)5-COO" — 

1-56 -CXJOCjHs -CH, -(CHajs-COO" ~~ 

1-57 — COO-^^^SOa -CH3 — (CH2)5-COO 

1-58 — CONH{CH2)2COOH -CHg — (CH2)5-Co6' 

1-59 — POJ" — (CH2)3-S03" — (CH2)5-COOH 4Na"* 
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(CH2)4S03 (CH2)4SQ3K 
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CONH2 CONH2 
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1-69 
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OaS 




No. 



M 



VM 



VI-2 



— CH3 

SO3 



+ 

nBu3NH 



VI-3 — (CH2)2SC:^ 



+ 

nBujNH 



VI-4 — {CH2)4S03 



+ 

nBujNH 



VI-5 



SQ3 




+ 

nBu3NH 



VI-6 



+ 

nBu^NH 



VI-7 — (CH2)5 COOC2H5 



VI-8 — {CH2)ii — COOCH3 
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H3CO2S 




CH, 



M 



No. 



W 



M 



VI-9 



SOa 



H 



VI-10 — (CHalaSOa 



H 



VI-11 



H 



SOa 




SOa 



H 



Na 



VI-12 — (CH^^g COOCyHs H 



Br 



VI-13 



SO3 



— (CHals COOC2H5 — 



VI.14 



•(CH2)2S03 (CH2)5 COOC2H5 



VI-15 



SQ3 



H 

x^N^J*. — (CH2)5 COOG2H5 Na 




SOa 
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No. 



R' 



M 



VI-16 



SO, 



OH 



VI-l? — (CH2)sCOOC2H5 Br 



No. 




M 



VMS SQa 
OH 



VI-19 



SOa 



K 



VI-20 



H 



SO3 




SOa 



Na 



Vl-21 — (CH^JsCOOCaHg 



Br 
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W 




CH3 



M 



No. 



W 



M 



VI-22 



SO3 



VI-23 




-(CHalsCOOCaHs 



Br 




VI-24 — \ /-©(CHjJgSOa 



SO3 



Na 



VI-25 



— ^j^O(CH2)3S03 



— (CH2)5COOC2H5 



VI-26 



-Q 



.SO3 
SO3 



Na 



VI-27 




SQ3 



Na 



VI-28 




A /)-CH3 — (CH2)3S03 
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CH, 



W-N 



No. 



SOgCHg 



M 



W 



M 



VI-29 



SOa 



H 



VI-30 — (CHajaSOa 



H 



VI-31 



H 



SOa 




SOg 



H 



Na 



VI.32 



■(CHals COOC2H5 H 



Br 



VI-33 



SOa 



• (CH2)5 COOG2H5 



VI-34 — (CH2)2S03 — (CH2)5 COGCaHs — 



VI-35 



>^NyS ~<C^<2)5— COOC2H5 Na 




30^ 
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No. 



W 




CHa 



W 



No. 



W 



VII-1 



vn-2 



V11.3 



VII-4 



VII-5 



VlI-6 



vn-7 



VU-8 



nBujN 



_ /=\ .SO2CH3 



/=\ .SOjCHa 

^-^ (CH2)5COOC2H5 



H3C02S 



HaCOgS 



N-(CH2)5COOC2H5 



OH 



OH 




VIl-9 ^ 



vn-10 — O 
s 



vn-11 

vn-12 

vn-13 

vn-14 

vn-15 
vn-16 
vn-17 

VII-18 
VU-19 

vn-20 
vn-21 
vn-22 

VII-23 

vn-24 



— ^^j^O(CH2)3S03Na 



-CFa 
— CN 

—OH 

— NO2 
— COOH 

— OCH3 

-°-o 

I 

— OSi— 
I 

— OCOCH3 

— COCNHo 



— OCOOCH3 



39 



wo 01/21624 



PCT/JPOO/06401 



No. 



W 




CH3 



W 



No. 



W 



VII-25 

VII-26 

VlI-27 

VII-28 
VII-29 

vn-30 

VII.3I 
VU-32 

VII-33 
VII-34 

VII-35 



— 0C00--^^~^S03K 

-N(CH3)2 

— NHC0(CH2)C00H 

— NHCONH2 
— NHCOOCH3 

— NHSOgNHg 
— NHSOaCHa 

— SO2NH2 
— S0CH3 



VII-36 



VII-37 



VlI-38 



VII-39 



VII-40 



VIWl 



VIM2 



VIM3 



— SOjCHs 



— COCHa 



— COOC2H5 



—COO 



S03 



— CONH{CH2)2COOH 



— PO. 



—01 



—Br 
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VII-44 



VII-45 



VII-46 
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VII.49 




VII-50 



VII-51 
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VII-52 




VII-53 




VII-54 




VI 1-55 




VII-56 
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VII-57 



VII-58 



VII-59 



VII-60 
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VII-64 



VII-65 
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VII-66 



H3C CH3 




COOH 



VII-67 



H3C CH3 




VII-68 



HaC CHa 



C2H5O-C— (CH2)3 — S 




VII-69 



H3C CH3 




VII-70 



H3C CHa 




CHgS 



CHoS N 
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VII-71 



VII-72 



VII-73 




VII-74 



VII-75 




O 
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VII-76 



VII-77 



VII-78 



VII-79 




II 

O 
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VII-80 



VII-81 



VII-82 



VII-83 



VI 1-84 
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Vll-85 



VII-86 



VII-87 



VII-88 



Vli-89 
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vii-go 



VII-91 



VII-92 



VI 1-93 



VI 1-94 
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Vll-100 




VII-101 



VII-102 
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^T-^K. mmm%. u>7pj-*^>. ix-fer^j'- 

tm. >'^7•7^>^ ^^:7^>^ h U7'hTtfi;>. v^^^y^ ikM'c 

^«tis e7^;i/X)|^i^. M-^^T^Uy'iK^, -f-xheg^. 

^fjg^tix a^f*:. a^<*:)i^^. iJ^:;^^^. t^t^^-j 

i5'>>''^^MX{i'^r^K0M<*:^?'Ji:Ur<ix «?ij^lix IgG. IgA. IgM> IgDs IgE 

NA. ^fig;rU:J7^U;r^ h\ -^figjit U ? ^ h\ ATP^ CTP. GTP^ TTP. UT 
P. dATP. dCTP. dGTP. dTTP. dUTPs ddATP^ ddCTP^ ddOTP^ ddTTP^ ddUTP. X(i 

tt^x^^o •t^JV'tytLXit. m^lt^ ^yi/3.\)y^ WL^it^)V=tys ±.i^U 
ISrSiSS^x Tfr^^yV^^y. nvTX/v'yy^ -fe^uf-v^^^T*^ Kifjt;;!/^ 
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(is m^\ts tf^^>As t^^>B (BK B2. B6. B12Jk^) . \^^K>C, If 

:t<U>s tii-^-(i^>. xij:^PT>f S/>^(:ir$:^{f 5^i:dST'$«>o citi^© 
MliiBJtlMCD^*,> ^WTffltffl^^:5 3i:*ST•g^tJM (:$:H^IB1«(3*V^T 
ffl'^Kj i:l^Oo 0iJ^{is H^Ks ^r^K^^i^) {i^tf^tv^M1^is^itlK 

tz t) . -*iiDNA(; ^O'^-iJV-l^^^^Zt^ ^^mx 5 o SJi&^CD^^iSitl W 

lis ^ h 7 ^ -s «mMs w^B^s m.m<i:^(Dm(D^mtimiz^y) 

*^H^©<b^t)<&DNA«?«f{c:fflV^:Sii^{clis «^J^K> (Jerry L. R 

uth, DNA, 3, 123 (1984)) tgBI8cD;5r^T*rD-7'Xtt7-^'i' v-lc^^B^® 

?S:Wf5fe^fb^i^i:SJl&^-e-T^^1-S:?&^SIis 0iJtKs >I^S1^fF^5 5 6 9 

5 8 7^mmmiztm^titzi3mizm\:x^^izn'?:it-b^x^^o rst^x;^^ 

;Wb^n■cv^^v^*;^;^^^S/;^S^&W■r2>fe^(±s fi?ij^{is i|$il^6 - 2 2 2 0 
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5 9^&miztm^fitz:^mizm\:'XWMt^ztifir^^o 

m'Y\zmm\^xi)X.\^i:^. nnm.^m\^x&mm^^mt^m:i^^\.xm,^ 

1^m^1^^-^nx^^m^\t.mm^^-^ O 9 8 4 Z^^U-J. Neurosurg., 
87, pp. 738-745, 1997; Sfflm^i:4«i:X^, 34, pp. 316-322, m^tj^}^) s 

So 

mmm. wmm. mmn\tii}^m.'K(ommmm^m\^^x. mmmy^^^mmmta 

^(DmmRxf^(Dmm:^mit. 'Mm^-^M:^mu^mx^ho ^^t. 

Ttt^<©^»{cilt<®i5^^nTv^55!)«^ Mj5&isi{^ (ss. mm. mm. 

IS^J^ch') (cHLTJiR. J. Sudberg^ rxhe Chemistry of Indolesj (Academi 
c Press, New York)1970¥*i ctl5^C■r•?lffl^tlTV^*3S:M?&##tC-rS C i: 

e)&<fc t) *SJ^;K:ii5is?&.i:»^ j:-r5ii^AJ^VM«)S. MMSJi^ll^tc j; ?)?gl[^l 
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So :j!3>3'7*'J>^Sii&{coVA-C{iCheiiical Review, 95 S> 2457M (1995^) 

lzX^^U7.±i^^y^)> ^RUt-^j -^Journal of Organic Chemistry, 55^s 63M 
(1990^ ) 1Z l3«©HeckfiiiS tbX^^fl^^|i^^mt^:lt^zX^nm^z^m^ 

^©:&^<&ffli>T^figf sc:i:As-c-§5c s*&ifefi|^ mm. mm. 

iW^cir) t||LT{ix7 • a:A • /n-v-CF. M. Harmer)^ ^^y'uV-f^V y 
^ • zi>;^^>X'-i/y->'Sry(X ' h* • U U-f T^-f K • u >>''^'i7>X(Het 
erocyclic Compounds-Cyanine Dyes and Belated Compounds )j s i^B> • 
U- • T> K • -y-^XC John Wiley & Sons -3- p>K>, 196 

4^T)Jn StJ^x-'XA .x^-t-(D. M. Stumer)^ r/s7^Dl?--r^' U • 
U —(Heterocyclic Compounds-Special topics in heterocyclic chemistry)j> 
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mmm 

5-yD^-2-b K^i/Vl:^Ui^> 10 g. 3-^^;i/-2-:/^ > 20 ml^ig^U 

ij ^^;i';t7 7 A ^ D V h ^7 7 -r -fc: i fi^^ S^tf 7 7 ^ 3 > A> p, 

iKgZ.O Ss W15,7%o 
Mj^ : 132-134-0 

H-NMR(CDCl3K <y ;8.50(d,lH), 7.70(d,lH), 2.40(s,3H), 1.36(s,6H) 

mmm2 : fb^tlVII-13>{)^?>31*5j;t;f^b^!^VII-34,350-^6g 

<b^tlVII-13A*p)3K MtJ^tc^b^VII-34Syf35(±> ^j^>f -5 b H^i^y If U 
$;>A»?)VII-43i:l^^^lfef^l^t?ffiiR$)&*sp,^^-r5;ii:*st?$fco =&^b^tl® 




vn-i 
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it^mu-ia. (121 g) ^mm 3 l {3M^■«■7k^^T*^ 94 g^2mmii'\i 

tco IRS132.3 g. JR$62Xo 

H-NMR(D20) . 6 ; 7.83(d,2H), 7.70(d,2H), 5.42(t,lH), 4.20(d,2H) 
{b^tiVII-lb (100 g) <&20%7KiK^b*•;'^7A7k^^«lc:^j!IPL^ go-CfSJ^i^ 

iR^68Xo 

H-NMR(DMS0-d6)s d ; 7.61(d,2H), 7.43(d,2H), 4.20(s,lH) 

<b^tivii-43 (3.3 g) tit-^mn-ic (5.0 g) ^mmnm-rxdw 50 mitc 

J^^^Ue^A (6.2 g) ilT^ h^:^rX h 'J7x-;i/7^X7'f >/l7i; 
•i7A (0.52 g) ;&APX.T90"Ctf 6I^^S/i&^-&fco SMtS^^x^;i/<&itlP^S 
i:4i:SM^^^tf^^<&^giit;to ^i^^{37jc 200 iii1^^dd^;ua 200 
mix mm 5 jaU h')y^)UTK> lO iil^&SD^T^?«-rsi:@e?Jtll±hU:?'^ 

^?i«SU^^?&g^Kx^;i./^:^-b->A^f,ijgB^^$-B-VII-l$|#AcoiRS7.0 g> 

H-NMR(DMSO-ds) . (S ; 8,50(d,lH), 8.05(d,lH), 7.60(d.2H), 7.45(d,2H), 2.3 
5(s,3H), 1.35(s,6H) 

Ti3®;i/-hT-<b^tlVli-2l3«fctJfVII-3*^figUfco 
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<b^WI-2a(11.7 g) Sgf^o:^;!/ 100 mlilfiW* 100 ml® 2a^C^jil 
fc:'Ji^> 8 inl>g:JPx.;fc^^J<i^TT*p<^>X;i/:f^:::;i/^D^^ H 22 g*?S 

H-NMR(DMSO-de) . 6 ; 10.02(s,lH), 7.41(d,2H). 7.18(d,2H), 4.10(s,lH), 3. 
08(s,3H) 

(2)^b^MII-2©^fig 
<b^'^VII-43 (2.6 g) tit^mVU-Zb (3.0 g) S^^mMTT'DMF 40 mlfc: 
j^^:b';'>A (4.1 g) ty" h^^T^hVy :^-)]yyt-s7,y ^O/'^^i/ 
(0.38 g) <feiP^T90'CT-2.5I^^S;B^-e-fco D D:^;i/A 200 

mlTamtfc^Ji«lSbsS$<&TOx^;U/^^-9->*>t,^gg{b^-frVII-2©}|il^ 

H-NMR(DMS0-d8)^ d ; 9.92(s,lH), 8,50(d,lH), 8.05(d,lH), 7.52(d,2H), 7.25 

(d,2H), 3.10(s,3H), 2.35(s,3H), 1.35(s,6H) 
(3Hb^tlVII-30^fifc 
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(0.51 g) 7 ml(l^/!i?^-lis 6-yD^^^-9->^x5^;i/ (0. 

32 g) t^mti^)02:^ (0.60 g) ^m^x55vt:5mf^Km^^tzo j^n^m^m 

1- 3*^#feo IRSO.46 g^ W64Xo 

H-NMR(CDCl3)x (5 ;8,52(d,lH), 8.05(d,lH), 7.58(d,2H), 7.42(d,2H),4.02(dd, 
2H), 3.65(m,2H), 3.00(s,3H), 2.35(s,3H), 2.20(t,2H), 1.50-1. 30(m,12H), 
1.18(t,3H) 

mmm^ Mb^tivii-4:fej;u*vii-5©^j^ 
it^mi i-2&xfit^mi i-zo^m^i^-c. m^mn^m-T ^ y 7 x ^i^ur-ir 

<b^t)VII-4:H-NMR(DMS0-d6K <5 ; 9.92(s,lH), 8,50(d,lH), 8.05(d,lH), 7.4 

2- 7.20(m,4H), 3.00(s,3H), 2.30(s,3H), 1.25(s,6H) 
^b^ig!lVII-5:H-NMR(CDCl3K 5 ; 8,52(d, IH), 8.05(d,lH), 7.38-7.10(iD,4H), 
4.00(dd,2H), 3.60(m,2H), 2.98(s,3H), 2.30(s,3H), 2.20(t,2H), 1.50-1.30 
(m,12H), 1.18(t,3H) 

ib^tlVII-43 (2.4 gK ^m^'J'tPA (3.5 g). h 'J 7 x -;b;^X7 ^ > (0. 

31 g)^ B^itm-m (0.12 g)<S:i;x^w>^7';zi-;ui;^^;i/x~x;u 20 d 

;i/7';m-;i/ (1.5 ml) ?&»USii&?am$80"C{C±{fT^6D**16I^^S!i&^ 

^•^^i.xmm:i^^j\^ifi^ni^mt^tit^mu-Qtm^titzo iumi.i g^ ir 

^80Xo 
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H-NMRCDMSO-dfiK <5 ; 8,52(d,lH), 7.62(d,lH), 4.52(id,2H), 2.33(s,3H), 1.30 
(s,6H) 

<b^tivil-6CD^fi&T-fflv^ferDyvudf^;i/T;i/n-;u$2-p<^;i/-3-:/^>-2- 

<b^i^VII-43 (1.2 g) t^>'J[h]7^>-Z-7f^j:i=.y^Ti^y K (1.2 g) $ 
^l^m«iTT-DMF 15 mlt^fil^-fr. j^^-bi^-^A (3.2 g) ty'V^^T. h U 7 
xr:;i/;i^;^7-f >>'l7i;e7A (0.29 g) 5&inx.T100'CT- 3 I^^SJ^i^-frfco S 

®*f§fco IRSI.O g^ W73%o 

H-NMR(CDCl3K <y ;8.95(d,lH), 8.02(d,lH), 7.62(d,lH), 7.54(d,lH), 7.36-7. 

22(i,2H), 7.10(s,lH), 2.40(s,3H). 1.38(s,6H) 

<b^MI I-8©^filcT-ffl > [b] 7 ^ y-Z-in D :z ^ T \y K *2-7 ^ 

I^|golfe{^T-SJi&?&fT9i:<b^«l-9ijJ:t;f<b^i^vii-iOi{)S^tf)nfe 
^Jig^iji 0 :ih^mm-iw^^ 
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B(0H)2 




•N 



Na03S(H2C)3i 




Vll-llb 



VII-11 



(IHb^i^VII-llaO^fig 

# i/ 7 X D - ^ T K {3 ^ ;t T VI I -8 i: lRl^©lfef1^T- H^S * ff V ^<b•& 

H-NMR(DMSO-de). d ; 8.59(d,lH), 8.08(d,lH), 7.62(d.2H), 7.02(d,2H), 3.80 
(s,3H), 2.30(s,3U), 1.38(s,6H) 
(2)<b^tlVII-llb(Z)^fi5c 
{b^tlVII-Ua (1.0 g) >&47X^<b7km7K 15 id1{c^7!)^L> 130«CT- 2 ^P^SJiS 

\.x^^im\\-\vo^mz.o JRS0.85 gs lix^goxo 

(3Hb^^VII-llcD^fig 
^b^MII-llb (0.22 g) SDMF 10 mltc^fi^ts :^^^TT7Kl8^b:^ h U "i? A (3 

5 mg) >Lruny^)\/\y (o.i g) ^feip^T^^^Tio^x ^MT20^Sf&^-& 
fco V7"D tr;i/T;p:3-;i/i:{i>fi©0iJa:f-;i.:&ja^Ti^^^b$-&s 

<b^^^VII-ll^f#fco IRMO.30 gs M87%o 
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-y^^y>>>;; K{w^X.TVII-8i:I^HiO|fej^T-SiS^ff V><b^i^VII-12$ 

H-NMR(DMS0-d6)s d ; 8.59(d,lH), 8.12(d,lH), 7.62(d,2H), 7.30(d,2H), 3.80 
(s,3H), 2.38(s,3H), 2.30(s,3H), 1.35(s,6H) 

mmm 1 2 : it'^mu-4Z(D'^m 

5- ^DD-2-t h'^i^y t^i;i;> 35 gs 3-p<f-;b-2-r^y > 100 ml^rM^tx 

i^;t-;u 100 ml*Jn^240'Cfc:»D^t5I^^SJ©t?fto 

* »J y ;i/ :^ ^ A ^ D V h 7 7 ^ - {w tt i fi«Jt) ^tf 7 7 ^ 3 > 3!p ^, ^ 

^lfco JR«14.0 g. M29.5Xo 
ik^ : 118-120-0 

H-NMR(CDCl3) . 6 ; 8.50(d,lH), 7.70(d,lH), 2.40(s,3H), 1.36(s,6H) 

mmm 1 3 ; fb^tivii-46©^^ 

2,6-i^7Jl:tD}^Vi;> 25 g. -f 7 7*0 lOO mK SzKbH^ 

7lc<fe*D^T*lfmLfcJg^&iSmL;feo TK^Jfex ^;l^<&ffv\ 6-7;i/:tP-2 
-t K7i;yi^»;i^> 21.2 g«:f§fcoiR^76.8Xo$g^S4'{c:«fiASBf>nfcfc46. 
I£*g^3t {3 ^ 0 t: ffl V ^ o 

6- 7;i/:tD-2-t h*^s;y l:^«Ji;> 10 g, 3-^5";i/-2-:/iS'y > 20 iDl^&?g-& 
U SO'CT'lS^P^S/^iL^to ji3lHI®3-^^;i'-2-7'^y >^£W3fetfc^^ x^U> 
^'J=i-;i/ 20 ml*SP^220'Ct»U5[^^SJ!&Lfco S;^;?S$?^aiUx TKi: 
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* 7 A ^ D V h 7 ^ -{3 A^lt ifl«j!^>&^tr7 7 ^ 3 > A» Lfc 
: 88-90-C 

mmm 1 4 : it-^miMAo^^m 

^b-^tlVI 1-42(4. 5 g). DMF 40 ml. 3-b \^D^i^-l-rxiJ^>^:i—)\^4.0 g. 

i-zrv^^>tiv^M. 3.9 g^m-^b. mmnm-rx^5mmmmmm.\.t:o mm 

9% 

H-NMR(CDCl3K (5 ;8.38(d,lH), 7.58(d.lH), 4.83(b,lH), 3.77(t,2H), 3.05(t, 
2H), 3.36(s,3H), 1.90(]d,2H), 1.36(s,6H) 

mmmi 5 :<b^Mii-72©^fi!c 

6-yD^'\dp-9->^x^;i/x:^x;w 250 gs 102.3 g. vrnt:;!/ 

soo mi^m^Ls \ommm^mmLtzo ^ v t:;u7;i/ 

='^i?->l*Rttt> mmi3V^l. 400 g. I^igx^;i/ l u x^/-;H L. tK 2 

tfeo mmtm^(D^^^tbxm^ntzo um m gs 80.5%o 

(2Hb^i^VII-72CD^fig 

^b^t)VIl-42(5 g)SDMF 40 mUc^jj^Ls 6-p(;i/:^r h'\:J^tl->^xf-;i/xx 
8 g^»Ufeo c:®^r«{cB^^:^7'J'i/A 5.5 g>&iJDx.> ^^m^STT'8B# 

i:tTfb^i^VII-72?feflfco 1RM2.6 g. W30.0%o 
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H-NMRCCDClsK <y ;8.57(d,lH), 8.40(d,lH), 4.12(q,2H), 2.90(id.4H). 2.31(s, 
3H), 2.28(in,2H), 1.63(m,4H), 1.33(s,6H), 1.25(t,3H) 

-liis!^ (VI) (Dit^mt-fa^ (VII) 0it'^<f^^T)v^)iitmtRm^'^iz 

HWJ 1 6 : it^W\-\(O^WL 

<b^OTl-i (1 g) h> 2 jnlt^g^ba-i/^b^^;!/ 2 ti-^mfixm 

1RS0.64 JR^TOJSo 
nass (posi) : Di/e=355 

%mm 1 7 : {G^mn-i(D^WL 

-fb^OTI-l (1 g) ST'-b h> 2 mllc^^tx 2-p<^;i/rD;t>-!J-;i/h> 2 

h^b■&i^VI-2>6s^§e,tlfco 
iRfi0.71g. M65Xo 
mass (posi) : Bi/e=476 
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mm\ 1 8 : it-^mi-io^m 

<b^^VII-l (1 g) t:T"bh> 2 mUzmmb. 6-:/D^<-v^'y->i?x^;i' 2 

1RS0.70 Ss iRWXo 
mass (nega) : n/e=483 

mmmi e^^ 1 8©^figstipi:T-j8ss(vi)T-^t)$tis^0flfecDfb^i^ 
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111100 1 9 : it^mi-l<D^^ 

^Tv^iirfco sjiSt«ts^^xf-;i/ (50 ml) ^MMb. miht^t^m^mi^tis^m 

Lfco COfe^pJj^iifiiiifb^tlVI-? (0.48 g) *DMF 5 mlC^jBU hUx^;i. 
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iR«i2o ig^ mmno 

lass (nega) : m/e=861 
Mm:K i^'Sf^-Jl) : 650 nm 
: 238000 

ill;^ : >300»C 

mmm 2 0 :it^m-2<D^m 

nass (nega) : B/e=1015 

:651iim 

^^m^mm : 238000 

mmm2 1 Mb^tii-3©^fig 

^b^tlI-2i:|5Hi©^f^|:T'^b^tiI-3®;^3;^:^^^>^il#i^:^^figt;^co 

^fi)ctT<b^^I-3$f#feo 
mass (nega) : ]n/e=1031 

i^^^^-Jl) :651 nm 
HS^^iS : 218000 
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mMm2 2 lit^m-no^m 




lla (45 ng) 3&DMF(4 (0.2 g) hru)\y^ 
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mtLxm^titzo 

mass (nega) : m/e=1248 

^^^t^^m : 235000 
^ : >300'C 

^ite^J2 3 : it^m-\2(D^m 

mass (nega) : m/e=1234 
Mli:*; : 649 nm 

^"fWL^t^m. : 233000 
: >300'C 

4 : <b^tlI-13CD^fig 

^mbtzo 
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mass (nega) : 1/6=1262 
mm:K ( p« ^ ^ -J\^) : 649 nn 
^^i!R3fc^^lS : 233000 
ill;;^ : >300°C 



aiJiJournal of Chemical Society, Faraday Trans., 92, 4917-4925 (1996)© 
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-^m^m^tzmm (633 nm) {C?gLT*5t)s ti>'Dm^^^ffi'i^^(D^m^\) 2 



ib^fe^ 2 
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%1 



Ik' 1UJ lAJ Ha *^ 


IIBJlS@^(nm) 

"30^ *ilC V • 1 1 1 ly 


SL Tat^VVniTl/ 


:tfl ^ ^ -S^-T-Jly M 




641 






ikfSlk-ft" 14112 


Hd^ 

\rtij 


RRA 


ft 07 


hi 




DD9 


U.OO 


I c 


AAQ 


DDSl 


O.Do 


I .o . 


D4y 


fifiO 


0.67 


1 1 1 


fid 


6/Z 


0.63 


1 1 c 


ficn 


ATI 

0/1 


0.62 


1 10 


fiCI 
031 


0/2 


0.63 




649 


671 


0.63 




650 


671 


0.62 




635 


652 


0.65 


1 n 


634 


651 


0.64 




635 


652 


0.63 


1-21 


643 


665 


0.61 


1-22 


656 


676 


0.61 


1-23 


646 


662 


0.63 


1-24 


633 


651 


0.64 






547 


0.63 


1-26 


650 


667 


0.59 


1-27 


635 


650 


0.69 


1-28 


634 


650 


0,7 


1-31 


632 


648 


0.72 


1-36 


625 


640 


0.6 


1-44 


623 


635 


0.58 


1-50 


640 


660 


0.58 


|l-54 


638 


6621 0.64 



( 1 ;i/Sjft^620nm©l»3te*<0.1 tfe-SSffilCiSfi 

( 2) fi|li&IKg620nni-e%5^X'<^K JUiiSe 

*^Bj£D<b^tJ^50 mM TrisHClMt«(pH8.0). 4xSSC (67 mM NaCl/67 nM 
pj^>mt h U A) . 1 M ^^-^ U >^ra?«(0.5 M NagHPO^/HaPO*^ pH7.2) 

yb^iMT- * I) ^ {c-fb^ti I-l >tP 1-21 ^ T- ©<b-&ti{±M^co 
an ^ n 5 1^ ^ *s ^ < ® C ^ T V ^ ^ V ^ J: AS fit ^ T- § o 
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{IDs (IV). Rmy)-^m^Mit^m±. myt^^ifi^ 
Mm^tjim^^MUMtLxmi^^izttfix^. $)^\,'^\tiia.mizm-^Lx^.i^ji^ 
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^ ^ |g @ 

1. TiB-^itd): 

T)l^)Vm. T)l^=.)m. TJ]^^-JV&. 7'}-JVms ^y^omm. ^yTJ^s 
hKD^i^S> -hP^x ti)Vifsirl/)\/^s 7)\^U^t/ms TU-;i/:r^S/S, 

t^U;i/:^^i'*s ^7^o3§:t^S/Ss 7'y)V:^^i/m. ^ ;b:t^$/S> 

TU-;i/f-:tSx ^v^o^f-^tS^ ;^;i/7T^'f 

\L'ti.Hmi^Lxm^M^^t^::ti)$)^m^nmLx^^< ; Q{ip<5^>6 
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2. TIB-iei5;(II) : 

-«!5C (II) 



T'J-;i/:t^$/Ss 5/U;U;i-^i/ax 'ST^D^^I-^i/a, Ti^)V:t^>M. 
T ^ y 13 ^ * ;b 4^ n ;i/ T' ^ y a. T' u ^ * ;i/ T ^ y S^ 

LTV^T^) J; VN) $^'r*^ v. V^ V\ V\ :5m5AS|5||^{37KsgJi^i: 
J&5c:i:li^j:<> V'JiV^ V^i:V. V^i:V\ V»i;V\ V'i:V\ Vty'^it^MtiB^ 




v^^ v^^ v\ v«s v's v\ sOT»{±^n^n^i{C2Kl8ii^^ 

Xtt/NOyvi^^. T;i/:J!r:::;i/^, ^ 
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3. TiB-jiS^C(III) : 



=^t^as -hoSx *;i/:l^^^>;i/ax :7';i/=i:^r5^Sx 7U-;i/:t=^i/Sx i^U;i/ 

7'U-;P^:tS. ^T^D^^;^-*, :;^;i'7 ;i/Sx TJV^)]/ 




R 
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-liSxt (IV) 



S> -hD^. *;^:^^^ri';^^^ 7'U-;i';i-^r'>S> i/^)Ji:i-^ 

:PU-;^^:t^^ ^y'um'^t^^ :^;^7T^-^•;^^^ 
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8, R•St/R'cD9t>^^^3^c<i:^-o*s«^^lii^M^^^«l^^^ ^:t>ijg^. X 
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1 1 . Ti3-l!lS!^(V) : 



-B^ (V) 



W 




^CH=CH-CH- 



(M)q 




Xtt>'ND^>il^^x tu-;!/^^^ ^t'um^. T)\/^ji 

1$ t TK^ii^ & 5 c J: Ji V A ) 

12. TI3-jiSi^(VI) : 
-iift^ (VI) 



7';i/'!r:i;i/S. T;u:3r-;i/S. ZU-;^S^ -^^uM^^ 'yTJm-. th*P 
=^i^S> -hoSs *;i/jjt=3pe/;i/ais 7';i/ii^$/S, 7'>;-;^3^^5/^x 5^u;i/ 




(M)q 
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7^)-)\/^:^m. ^xD]g^;^-*, ;^;i/7 7'^'r;i/S> 

^ n^nM {3 g jfes ^ s 3 i: ^fe) s is^wx ^fisio <^ L T J; 

13. TiB-jl9;^(VII) : 
-ilSit (VB) 



T';!/^-;!/^ rU-;i/S. ^t^d^*, S/^'ySs hkd 
:?p'>S, :ihnSx T)lzi^t/m^ TV'-)l:t^i^m^ 
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